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Conjugation is the unidirectional transfer of DNA
between bacteria by cell-to-cell contact. It is the major
route for horizontal transfer of genetic information. The
process involves two kind of events, DNA processing and
DNA transport. Each event is carried out by a set of
plasmid-encoded proteins. In the processing step, which
involves the cleavage and unwinding of the DNA, a
nucleoprotein complex called relaxosome is formed. In
simple conjugative systems, like that encoded by the E.
coli plasmid R388, the DNA processing proteins include
the relaxase TrwC, which has both nuclease and helicase
activities, the repressor protein TrwA, and the membrane
protein TrwB, which is responsible for the coupling of the
relaxosome to the transmembrane transport apparatus that
transfers the cleaved DNA strand to the recipient cell. We
have undertaken the structural study of these three proteins
and the crystallographic results will be presented.
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DNA mismatch repair (MMR) plays an essential role in
the conservation of the genome in prokaryotes and
eukaryotes, and in humans has been linked to HNPCC, an
hereditary form of colon cancer.

The MMR-protein MutS and its eukaryotic homolog
MutSα, recognize mismatched bases and short insertion
and deletions (IDLs), and subsequently initiate the repair
cascade.

We have recently solved the structure of the
Escherichia coli MutS protein in complex with a GT-
mismatch containing DNA oligo. The structure shows a
dimer of MutS with the DNA oligo clamped in between
the two monomers.  The MutS homodimer behaves like a
heterodimer with one ADP-bound monomer recognizing
the mismatch, while the second monomer has a
substantially different conformation. Mismatch recognition
occurs through bending of the DNA by 90 degrees and
insertion of a phenylalanine next to the mismatched base.
Two long helixes extend from a core domain in both
monomers ending in a second aspecific DNA binding
domain that locks the DNA into the clamp.  The ATPase
domains form a large dimerization area located far away
from the DNA binding domains, suggesting long-distance
cross-talk within the two monomers.


